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DETAILED ACTION 

Election/Restrictions 

1 . Upon reconsideration of the restriction requirement and in view of Applicant's arguments 
filed 9/8/08, the Examiner has withdrawn the restriction requirement. The claims are hereby 
rejoined. 

Claim Objections 

2. Claims 4, 11, 12 are objected to because of the following informalities: the term "form" 
in lines 2, 7, and 4, respectively, should be "from". Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 1-16 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. Claims 1 and 8 recite the limitations with regards to the linear expansion 
coefficients of the metal layer and the plastic film however the claims fail to recite a temperature 
range for the difference in the linear expansion coefficients. Given that linear expansion 
coefficients vary with temperature, a recitation of a linear expansion coefficient or difference in 
coefficients without reciting the temperature for which the recited values or difference apply, 
renders the claims indefinite. 

5. Claim 2 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. Claim 2 recites the limitation "a glass transition temperature of the thermoplastic 
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contained in the thermoplastic film layer is 180° or more" but fails to recite the temperature scale 
of the 180°. 

6. Claim 8 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. Claim 8 recites the limitation, "selecting a plastic film layer as a base body having a 
difference between linear expansion coefficients of 15 x 10" 6 /°K or less of the laminated plastic 
film and the metal layer in the laminated plastic film," however it is unclear whether the 
difference in the linear expansion coefficients is with respect to the laminated plastic film and the 
metal layer as the claim appears to recite, or the base body and the metal layer as was recited in 
Claim 1. 

7. Claim 15 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. Claim 15 recites the limitation, "after the metal layer is formed by the vapor 
deposition method, or after the plating film forming step, by etching the metal layer, a 
predetermined circuit pattern is formed on the metal layer" in lines 2-4. 

Claim Rejections - 35 USC §102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
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international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claim Rejections - 35 USC §102 

9. Claims 1-5, 7-9, and 13-15 are rejected under 35 U.S.C. 102(b) or (e) as being anticipated 
by Katsuki et al (USPN 6,824,827, also printed as US20020177000A1 and JP2002-293965.) 
Katsuki et al teach a method of making a polyimide laminate having a thin metal layer, 
preferably copper, formed on one or both surfaces of a polyimide film comprising a two- or 
three-layer film having a thermoplastic polyimide layer on one or both surfaces of a highly heat 
resistant polyimide base layer; wherein the thermoplastic layer has a Tg of 200° to 300°C, and 
the highly heat resistant polyimide base layer has a linear expansion coefficient of 5x1 0~ 6 to 
25xlO" 6 /°C (reads upon claimed difference in expansion coefficients; Col. 3-Col. 4; Col. 5, lines 
20-65.) Katsuki et al teach that the polyimide laminate is subjected to a surface treating method 
and that the treated polyimide film has improved adhesion to metal formed by vapor deposition 
or a combination of vapor deposition and electroless plating and/or electroplating, wherein the 
metal layer comprises a first metal layer formed by vapor deposition such as sputtering, a second 
metal layer formed by vapor deposition and/or plating, and an outer metal layer formed by 
plating, wherein the first metal layer such as titanium can provide good adhesion between the 
polyimide film and the second metal layer (Col. 6-7.) Katsuki et al teach that the polyimide 
laminate is subjected to a heating treatment at a temperature above the Tg of the thermoplastic 
polyimide and below a temperature causing deterioration of the thermoplastic polyimide, and 
that prior to depositing the metal layers, the polyimide laminate is preheated to a temperature of 
30° to 280°C (Col. 5, lines 37-48; Col. 7, lines 34-42.) Katsuki et al also teach that the thin 
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metal layer can be subjected to an etching step and may be utilized as a substrate in making 
FPCs, TAB tape carriers, multilayer FPCs, and rigid-flex circuit boards (Col. 7-8.) 

10. Claims 1-3, 5-9, and 13-16 are rejected under 35 U.S.C. 102(a) as being anticipated by 
Tanaka et al (US 200601 15670 Al, also printed as WO20040551 10.) Tanaka et al teach a 
laminate comprising a two-layer or three-layer structure including a non-thermoplastic polyimide 
base film and a thermoplastic polyimide layer provided on one or both surfaces thereof, wherein 
the surface of the thermoplastic polyimide layer(s) is surface-treated to improve adhesion to 
subsequently applied metal layer(s) (Abstract.) Tanaka et al teach that the laminate can provide 
a printed circuit board with excellent adhesiveness, on which a micro-wiring circuit can be 
formed (Abstract.) Tanaka et al teach that the thermoplastic resin of the thermoplastic layer has 
a Tg of preferably 350°C or less, most preferably 280°C, and preferably more than 150°C 
(Paragraph 0110) Tanaka et al teach that the polymer base film has a coefficient of linear 
expansion of 2.0 xl0" 5 /°C or less, more preferably 1 .5xl0" 5 /°C or less, and most preferably 1x10- 
5/°C or less; and a tensile modulus of 5 GPa or more (which would be meet the limitation of 
being less than 15xl0" 6 different than the metal or copper; Paragraph 01 19-0122.) Tanaka et al 
teach that a metal layer serving as a conductor layer can be formed by a wet plating method such 
as electroless plating or a dry plating method such as sputtering or vapor deposition (Paragraph 
0156.) Tanaka et al teach that a circuit can be provided utilizing a resist layer or partially etching 
the metal layer as instantly claimed (Paragraph 0158, 0162-0163.) 

1 1 . Applicant cannot rely upon the foreign priority papers to overcome this rejection because 
a translation of said papers has not been made of record in accordance with 37 CFR 1 .55. See 
MPEP § 201.15. 
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Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

13. Claims 1-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Summers et 
al (USPN 6,956,098.) Summers et al teach a metal/polyimide laminate comprising a vapor 
deposited metal layer on one or both sides of a polyimide base film having a linear expansion 
coefficient matched to the metal and a modulus from 800-1200kpsi, wherein a thermoplastic 
polyimide adhesive layer may be incorporated between the metal layer and the polyimide base 
film by applying the adhesive to the polyimide base film and drying, thereby improving adhesion 
between the base film and the metal (Col. 6, line 53-Col. 7, line 20; Col. 12, line 55-Col. 14; Col. 
15, line 8-26; Examples.) Summers et al also teach that a coupling agent can be used as a 
pretreatment of the polyimide film, wherein the coupling agent can be coated on the film surface 
as a solution and may include a silane-based, titanium-based, or aluminum-based coupling agent, 
to improve adhesion between the base film and the metal (Col. 14, line 9-31.) Summers et al 
also teach that the adhesion between the polyimide film and the metal can be increased by 
subjecting the polyimide film to heat treatment step from 200°C to 600°C (Col. 13.) Summers et 
al teach that a circuit pattern can be formed on the metal/polyimide laminate broadly by 
application of a resist, photo-patterning and development of the resist, copper etching and 
removal of the resist as instantly claimed (Col. 12, lines 55-67.) Summers et al do not 
specifically teach that the laminate is produced by incorporating the thermoplastic layers, the 
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coupling agents, and the heat treatment step, however, given that Summers et al teach that all 
three provide improved adhesion between the polyimide base and the deposited metal, one 
having ordinary skill in the art at the time of the invention would have been motivated to 
incorporate intermediate thermoplastic layers and subjecting the polyimide base with the 
thermoplastic polyimide layers to subsequent adhesion enhancement steps taught by Summers et 
al including applying the coupling agents to the thermoplastic layers and heat treating the 
resulting laminate prior to depositing the metal, given the reasonable expectation of success. 
With respect to Claim 2, though Summers et al do not specifically teach the Tg of the 
thermoplastic adhesive layer, it would have been obvious to one having ordinary skill in the art 
at the time of the invention to utilize a thermoplastic polyimide having a Tg equal to or lower 
than the Tg of the base film, specifically around 300°C. 

14. Claims 1-5 and 7-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hara 
et al (US 2001/0030122 Al.) Hara et al teach a laminate comprising thermoplastic polyimide 
layers applied to one or both sides of a non-thermoplastic polyimide base film and then dried, 
followed by sputtering a conductor or copper layer on the thermoplastic surface layer(s) 
subjected to heat treatment step, followed by a wet plating method such as electroplating to 
obtain the desired conductor layer thickness (Entire document, Abstract; Paragraphs 0016-0030; 
0041 .) Hara et al teach that the heating temperature is preferably 30°C or higher than the glass 
transition temperature of the thermoplastic polyimide, wherein when a polyimide having a glass 
transition temperature of 150°C, for example is utilized, the heating temperature preferably 
ranges from 150° to 280°C (Paragraph 41-42.) Hara et al also teach that adhesion between the 
thermoplastic polyimide layer and the metal can be improved by various surface treatments 
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including surface roughening treatment as well as introducing a functional group to further 
enhance the adhesion strength (Paragraph 044.) Hara et al further teach examples wherein a 
thermoplastic resin having a glass transition temperature of 190°C is utilized (Examples.) Hara 
et al do not specifically teach the linear expansion coefficient of the non-thermoplastic base film 
with respect to the conductor or copper layer, however, it is well established in the art that 
matching of the CLE or CTE of the polyimide base film to the copper or conductor layer 
provides improved mechanical properties in the art, including reduced curling, and hence one 
having ordinary skill in the art at the time of the invention would have been motivated to 
minimize the difference between the polyimide base film and the conductor layer. With respect 
to the enhance adhesion surface treatments, Hara et al do not specifically teach applying a Si, Ti 
or Al compound in order to introduce the desired functional groups, however, organic silane 
coupling agents, titanate coupling agents and aluminum coupling agents are all obvious surface 
treatment agents for improving adhesion between a polyimide resin and metal and would have 
been obvious to one having ordinary skill in the art at the time of the invention. 
15. Claims 1-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Watanabe et 
al (USPN 4,937,133.) Watanabe et al teaches a double-sided metal/polyimide laminate for use in 
producing flexible printed circuit boards, comprising a core of low thermal expansion polyimide 
having a coefficient of linear expansion of (0-19)xlO" 6 /°K, outer layers of high thermal 
expansion, thermoplastic polyimide with a Tg of 350°C or less and a coefficient of linear 
expansion of preferably 5xlO" 6 /°K or more on the core, and a conductor layer, preferably copper 
on both outer surfaces, wherein the laminate can be formed by sequentially or simultaneously 
applying precursors solutions for the polyimide layers to the metal which may be treated with 
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aluminum alcoholates or chelates or silane coupling agents, and then subjecting the laminate to 
heat treatment at a temperature of about 300°C to 400°C or lower than the decomposition 
temperature of the polyimides (Abstract; Col. 2-4; Col. 6-7, Examples.) Watanabe et al further 
teach that an additional high thermal expansion polyimide layer may be provided between the 
other side of the low thermal expansion core layer and the second copper layer (Col. 6) and that 
the laminate can be formed by a process as instantly claimed wherein the precursors solutions are 
sequentially or simultaneously applied to the first metal foil, then subjected to heat treatment, 
and heat pressing with a second metal foil or by adhering two coated metal foils resin to resin 
(Col. 7.) Hence, Watanabe et al suggests utilizing a core polyimide having a coefficient of linear 
expansion that would be within 15xlO" 6 /°K of the conductor or copper layer, however Watanabe 
et al do not teach that the copper layers are formed by vapor deposition followed by a plating 
step as instantly claimed. However, it is well established in the art that direct deposition of the 
copper layer onto the polyimide film is a known alternative method for producing 
copper/polyimide laminates, wherein direct deposition is known to provide improved adhesion of 
the metal or copper to the polyimide film. Further, it is well established in the art that direct 
deposition of the copper can be provided by a dry and/or wet method including a first dry 
method such as sputtering followed by a wet method such as electroless plating, wherein the 
silane coupling agent or other coupling agents can be provided on the surface of the polyimide 
film to improve adhesion between the polyimide and the metal. Hence, it would have been 
obvious to one having ordinary skill in the art at the time of the invention to produce the double- 
sided laminate taught by Watanabe et al by sputtering and/or plating of the copper layers directly 
on a pre-formed polyimide laminate comprising the three-layer structure taught by Watanabe et 
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al, wherein the silane coupling agent taught by Watanabe et al is applied to the surface of the 
polyimide as opposed to the surface of the metal, and to further produce a desired circuit pattern 
using a resist film and etching as instantly claimed. With regards to Claim 6, though Watanabe 
et al do not specifically teach the elastic modulus of the polyimide film as instantly claimed, 
Watanabe et al do teach that the polyimide laminate is suitable for producing flexible PCBs and 
hence one having ordinary skill in the art at the time of the invention would have been motivated 
to utilize routine experimentation to determine the optimum polyimide and layer thickness to 
provide the desired elastic modulus for a particular end use wherein the claimed range is typical 
for PCB laminates. 

16. Claims 6, 10-12 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Katsuki et al. The teachings of Katsuki et al are discussed above. Though Katsuki et al do not 
specifically teach the claimed modulus, one having ordinary skill in the art at the time of the 
invention would have been motivated to utilize routine experimentation to determine the 
optimum polyimide and layer thickness to provide the desired elastic modulus for a particular 
end use wherein the claimed range is typical in the art. With regards to Claim 10, though 
Katsuki et al teach that the polyimide surface can be subjected to various surface treatments to 
improve adhesion to the metal layer, Katsuki et al do not specifically teach applying an organic 
coupling agent as instantly claimed, however, organic silane, titanate and aluminum coupling 
agents are well known and obvious adhesion promoting agents in the art and would have been 
obvious to one having ordinary skill in the art at the time of the invention. Lastly, though 
Katsuki et al teach that the laminate can be utilized to produce printed circuit boards and that the 
metal can be etched, Katsuki et al do not specifically teach utilizing a resist film however the use 
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of a resist film to provide the desired circuit pattern would have been obvious to one having 
ordinary skill in the art at the time of the invention. 

17. Claims 4 and 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tanaka et al. The teachings of Tanaka et al are discussed above. Though Tanaka et al teach that 
the polyimide surface can be subjected to various surface treatments to improve adhesion to the 
metal layer, Tanaka et al do not specifically teach applying an organic coupling agent as instantly 
claimed, however, organic silane, titanate and aluminum coupling agents are well known and 
obvious adhesion promoting agents in the art and would have been obvious to one having 
ordinary skill in the art at the time of the invention. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Monique R. Jackson whose telephone number is 571-272-1508. 
The examiner can normally be reached on Mondays-Thursdays, 10:00AM-5 :00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rena Dye can be reached on 571-272-3186. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Monique R Jackson/ 

Primary Examiner, Art Unit 1794 

December 15, 2008 



